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MESSERSCHMIDT POND AND WRIGHTS POND DAMS
DAM~-BREACH FLOOD ANALYSES

1. PURPOSE

This report presents the findings of dam-breach flood
analyses performed for Messerschmidt Pond and Wrights Pond
Dams in Westbrook, Connecticut. The report includes
sections on pertinent features of the dams, procedures used
for the analyses, assumed dam-breach conditions, resulting
breach discharges, and delineation of downstream flood
limits (inundation mapping). This study was performed to
investigate results of hypothetical dam-breaks at
Messerschmidt and Wrights Pond Dams for emergency
preparedness planning purposes cnly, and not because of any
expected failures at these dams.

This study was conducted by the Corps of Engineers under
its Flood Plain Management Services (FPMS) Progran,
authorized in Section 206 of the Flood Control Act of 1960.
The study was completed at the request of the State of
Connecticut, Department of Environmental Protection, and was
performed by the New England Divisicon.

2. PROCEDURE

Dam failure simulations at the two dams were performed
using the Boss Corporation DAMBRK Computer model for
Messerschmidt and Wrights Ponds to determine the
corresponding downstream flood levels, resulting from
hypecthetical dam-breaks. Input for the dam-break models
consisted of storage characteristics of the reservoirs,
selected geometry and duration cf breach development,
hydraulic inflows, hydraulic roughness coefficients, and
selected downstream valley geometry. Based on the input
data, the model computes the dam-break outflow hydrograph
and routes it downstream. The analysis provides output on
attenuation of the flood hydrograph, resulting flood stages,
and timing of the flood wave as it progresses downstream.
Included in the report is the procedure used for the
analysis, assumed dam-break conditions, and resulting
downstream flood discharges and stages.

3. DESCRIPTION

a. General. The study extended from Messerschmidt Pond
Dam in Westbrook, Connecticut, downstream along the Falls
River, through Wrights Pond Dam, to Mill Pond for a total
distance of about five miles. Mill Pond dam is located
approximately two miles upstream of the Falls River



confluence with the Connecticut River. The drainage area
contributing to the study reach increases from 4.42 square
miles at Messerschmidt Pond Dam to 5.42 sguare miles at
Wrights Pond Dam to 11.3 square miles at Mill Pond Dam.
There are many minor tributaries to the Falls River through
the study reach (plate 1 shows the study area).

b. Messerschmidt Pond Dam. This dam has a total length
of approximately 600 feet and consists of an earthfill dam,
a principal spillway, and three auxiliary spillways. The
dam has 454 feet of embankment which is arranged in a
horseshoe configuration, and impounds 1,180 acre-feet of
water at the top of dam. The central and right embankments
are approximately 25 feet above streambed of the Falls
River, and the left embankment is about 24 feet above
streambed. The principal spillway is a 63-foot wide
concrete/masonry weir with a crest elevation of 177.65 feet
NGVD, and is located between the central and left
embankments. The dam has three auxiliary spillways with
elevations at 178.5, 179.5, and 179.5 feet NGVD. The
nonoverflow sections of the dam are grass covered earth
embankments at elevation 182.8 feet NGVD. The structure has
a gated sluiceway and gated penstock which are no longer
used. Normal pocl elevation is maintained at the principal
spillway crest elevation. Messerschmidt Dam has been
designed to pass the Probable Maximum Flood (PMF) without
overtopping. Pertinent data are listed on table 1; and a
plan and profile are shown on plate 2.

¢. Wrights Pond Dam, This dam consists of a 320~foot
long earth embankment with a vertical masonry wall along the
downstream face. The embankment is 15 feet high at the
spillway end and tapers uniformally to zero at the abutment
end. The dam impounds 390 acre~feet of water at top of dam
(elevation 132.3 feet NGVD). The spillway is 100 feet long
with about one-half at a crest elevation of 126.7 and
one-half at 127 feet NGVD. The dam has an emergency
overflow section at elevation 1292.7 feet NGVD which is
160 feet long and, also, has a vertical masonry wall along
the downstream face. The outlet works consist of a single
18-inch pipe through the center of the spillway section.
The normal pool elevation is typically at the spillway crest
elevation, and the gate is not operated. Wrights Pond Dam
has been designed for 1/2 PMF with 0.9 foot of freeboard.
Pertinent data are listed on table 2, and a plan and profile
of the dam are shown on plate 3.




(%]

TABLE 1
PERTINENT DATA
MESSERSCHMIDT PCND DAM

Location: Falls River, Westbrook, CT

Drainage Area: 4.42 sguare miles (relatively
undeveloped rolling wooded terrain)

Physical Characteristics:

Type: Earth Embankment
Length: Approximately 600 feet
Height: Varies, 25 feet maximum
Top Width: 15 feet

Side Slope: Upstream face 2.5H:1V

Downstream face 2H:1V

Impoundment Behind Dam:

Surface Area: 85 acres at spillway crest
110 acres at top of dam
Volume: 700 acre-feet at spillway crest
1,180 acre-feet at top of dam
Elevations:
Top of Dam: 182.8 feet NGVD
3rd Auxiliary Spillway: 179.5 feet NGVD
2nd Auxiliary Spillway: 178.5 feet NGVD
1st Auxiliary Spillway: 179.5 feet NGVD
Principal Spillway Crest: 177.6 feet NGVD
Streambed: 158.0 feet NGVD
Spillway:
Length Type
Principal: 63 feet broad crested masonry
1st Aux.: 165 feet earthen welr w/ stone
2nd Aux.: 72 feet 1 ft wide conec. sill
3rd Aux.: 56 feet concrete slab (adjacent

to main spillway)
Capacity at Top of Dam: 8,925 cfs
Outlet Works:

The structure has a gated sluice way and a gated
36-inch diameter cast iron penstock which is no longer used.



TABLE 2

PERTINENT DATA
WRIGHTS POND DAM

Location: Falls River, Westbrook, CT

Drainage Area: 5.42 sguare miles (relatively
undeveloped rolling wooded terrain)

Physical Characteristics:
Type:
Length:
Height:
Top Width:
Side Slope:
Impoundment Behind Dam:

Surface Area:

Volume:

Elevations:

Top of Dam:

Earth Embankment

Approximately 320 feet
Varies, 15 feet maximum
10 feet .
Upstream face 2H:1V
Downstream face 2H:1V

30 acres at spillway crest

120 acre-feet at spillway crest
390 acre-feet at top of dam

132.3 feet NGVD

Emergency Spillway: 129.7 feet NGVD

Left Spillway:
Right Spillway:
Streambed:

Spillway:

127.0 feet NGVD
126.7 feet NGVD
117 feet NGVD

Lencgth Type

Left Spillway: 47 feet broad crested concrete
Right Spillway: 53 feet broad crested concrete
Emergency Spillway: 160 feet earthen weir-vegetated

Capacity at Top of Dam: 5,600 cfs

Outlet Works:

The structure has an 18-inch diameter low level outlet
with an intake at elevation 118.5 feet NGVD. It has a
capacity of 27 cfs at elevation 129.3 feet NGVD, and normal
water level is maintained by flow over the spillway.



d. Downstream Valley. The river channel within the
study reach downstream of Messerschmidt and Wrights Pond
Dams, flows through Westbrook and Essex, Connecticut. Cross
sectional data required for the dam-break model within the
study reach was obtained from selected HEC-2 cross sections
from the 1986 Flood Insurance Studies for the two towns.

From Messerschmidt Pond to Mill Pond, the Falls River
drops about 136 feet in 5.6 miles, for an average slope of
about 25 feet per mile. There are six major road crossings
over the Falls River within the study reach in additicn to
two dams. The first earthen dam has been previously
breached and is located approximately 0.4 mile downstream of
Messerschmidt Pond Dam. The second dam, a small stone and
earth structure with a height of about 6 to 7 feet, has no
significant storage and is located near the downstream end
of the study, approximately one mile upstream from Mill Pond
Dam.

4. METHOD OF ANALYSIS

a. General. This section discusses the methods and
assumptions used in the dam-break analysis. The magnitude
of a flood resulting from a hypothetical dam-breach depends
not only on the size cof the project but also on the
conditions of failure including the initial level of the
reservoir, size of the breach, rate of breach formation, as
well as hydraulic features and initial flcws in the
downstream river channel. The State of Connecticut has
adopted a criteria for the initial reservoir levels prior
to failure. The assumption is that the water surface
elevation is at the top of the dam, with the resulting
spillway discharge occurring. That discharge together with
appropriate discharges from downstream uncontrolled drainage
areas 1s used as the initial flow prior to a dam failure.
Three cases of failure were analyzed for this study:

Case 1 - Wrights Pond Dam fails with water surface at top
of dam.

Case 2 -~ Messerschmidt Dam fails with water surface at
top of dam, assuming Wrights Pond Dam had failed
previously.

Case 3 ~ Messerschmidt Dam fails with water surface at
top of dam, assuming Wrights Pond Dam fails

subsequently.
b. Hydrology. Inflow hydrographs were adopted for each

dam that would result in peak pool stages reaching the top
of the dams (the states criteria for reservoir levels prior
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to failure). The inflow hydrographs were routed through
each reservoir to obtain peak pool stages and outflow flood
hydrographs based on the storage and outlet capacities of
the dam. Initial reservoir routing was performed using
HEC-1 assuming the dam does not breach. In December 1984
the A/E firm of Moffit and Duffy performed Hydrologic and
Hydraulic Analysis for the State of Connecticut to determine
the adequacy and optimization analysis of alternatives to
increase spillway capacities of the two dams. This analysis
was the basis for work performed on the two dams to increase
their top of dam elevations and spillway capacities.

Messerschmidt Dam was redesigned for a PMF with no
freeboard. This design inflow was quickly reviewed for
reasonableness and verified to result in a peak pool stage
at the top of the dam, based on HEC-1 reservoir storage
routings. This was adopted as the inflow hydrograph for the
Messerschmidt Pond dam-breach analyses. The adopted design
PMF inflow to the dam is shown on plate 4.

Wrights Dam was redesigned for 1/2 PMF with about one
foot of freeboard, based on HEC-1 reservoir storage
routings. Therefore, the 1/2 PMF inflow would not produce a
peak pool at the top of the dam. It was determined that
approximately 65 percent of the PMF inflow hydrograph would
result in the peak pool stage reaching the top of dam;
therefore, this was the adopted inflow hydrograph for
Wrights Dam, which is shown on plate 5.

c. Spillway Hydraulic Capacity. Rating curves for the
two dams were developed, based on the geometry of the

spillway and the dam. Flows through the outlet works (gates
and penstocks) were determined to be negligible since these
gates reportedly are closed, even during floods. Flows over
the spillway, auxiliary spillways, and over top of the dam
were determined using the weir eguation. This overflow
rating curve was used in routing the inflow hydrographs
through the reservoir with the HEC-1 model.

d. Assumed Breach Parameters. The discharge hydrograph
of a breach is a function of the inflow hydrograph and
breach parameters (time of breach formation, size, and shape
of breach) of a hypothetical dam failure. The following
sketch illustrates the various dam breach parameters for a
typical earthen or concrete-gravity dam. Total outflow is a
combination of flows through the breach and spillway. As
the breach develops, so does the breach discharge.
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DEFINITION SKETCH OF BREACH PARAMETERS

Assumed Messerschmidt Pond Dam Failure Condition
Reservoir Inflow: Full PMF
Pool Level at Failure: Top of Dam 182.8 feet NGVD
Breach Inwvert: 158 feet NGVD
Breach Bottom Width: 125 feet with side slopes 1V:1H
Time to Complete Formation of Breach: 1 hour

Downstream Reach Roughness .
(Manning’s "n" Values): 0.05 to 0.10

Prebreach Downstream Lateral Inflow: 1/2 PMF
hydrographs

Assumed Wrights Pond DPam Failure Condition
Reservoir Inflow: 65 percent PMF_
Pocl Level at Failure: Top of Dam 132.3 feet NGVD
Breach Invert: 117 feet NGVD
Breach Bottom Width: 85 feet with side slopes 1V:1H
Time to Complete Formation of Breach: 1 hour

Downstream Reach Roughness
(Manning’s "n" Values): 0.05 to 0.10

Prebreach Downstream Lateral Inflow: Estimated 500-yr
flow hydrographs (from Westbrook and Essex Flood
Insurance Study Reports)



A failure without the dam being overtopped is typically
the result of piping failure. Piping is internal erosion of
the embankment through displacement of fines by seepage.

The erosion creates voids in the embankment and, therefore,
could lead to breach and eventual collapse of the dan.

A fallure can also occur with the dam embankment being
overtopped. This overtopping erodes the embankment and,
therefore, could cause breach and failure of the dam.

e. Assumed Prebreach Flows. Assumed prebreach flows on
the Falls River for dam failure simulations were developed
for the downstream watershed. These are the assumed flows
from antecedent conditions that would be expected to occur
with or without a dam failure. Based on hydrologic
conditions of the downstream watershed, lateral inflows,
representing contributing flow from downstream tributaries
and local runoff areas, were included at river miles 0.897,
3.502, and 4.695 (stationing is in river miles downstream of
Messerschmidt Pond). The contributing net drainage area at
river mile 0.897 is one sguare mile. The contributing net
drainage areas at river miles 3.502 and 4.695 were 3.29 and
2.59 sguare miles, respectively. Other dams located on
downstream tributaries (i.e. Bushy Hill Dam) were assumed
not to fail coincidentally with Messerschmidt and Wrights
dam breaches.

(1) Messerschmidt Pond Dam. With a PMF inflow to
Messerschmidt Dam it was considered reasonable to assume
1/2 PMF lateral inflow from downstream watersheds. Probable
maximum flood conditions at this dam would result in about
five feet of spillway surcharge, with a resulting peak
outflow (just prior tc dam failure) of approximately
9,000 cfs. This extremely rare peak discharge was added to
assumed lateral inflows at downstream points equal to the
1/2 PMF flows. This is considered reasonable since the
probable maximum storm would require centering over
Messerschmidt Pond watershed, which would result in
downstream drainage areas receiving somewhat less
precipitation, however, it is highly likely these watersheds
would experience significant rainfall amounts.

(2) Wrights Pond Dam. With a 65 percent PMF inflow
to Wrights Dam, 500-year lateral inflows from the downstream
watershed were adopted. With the adopted prebreach
conditions for both dams, due to uncontrolled spillway
discharges and downstream inflows associated with these rare
events, downstream channel capacities would have been
exceeded and flooding would have occurred prior to a dam-
breach.

f. Downstream Channel Routing. A downstream channel
routing analysis allows the breach discharge and hydrograph
to be characterized at points of interest below the dams.
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The downstream channel stationing adopted is in river miles
below Messerschmidt Pond Dam, with river mile 0.0 at the
dam. A breach hydrograph is attenuated and stored through
the downstream channel and flood plain in a manner similar
tc that where an inflow hydrograph is routed through a
reservoir. The degree to which this breach discharge is
attenuated is a function of the downstream valley storage
capacity and valley rocughness characteristics.

The dynamic wave method of channel routing is used in
the NWS DAMBRK computer program to route the fleocod wave
downstream. This is a hydraulic routing method that solves
the complete unsteady flow equaticns through a given reach.
Results of this method indicate attenuation of the flood
wave, resulting flood stages, and the time it takes the wave
to reach the section.

Downstream valley data were determined by obtaining
selected cross sections from HEC-2 input files from
Westbrook and Essex Flood Insurance Studies. On the
average, approximately five cross sections per mile were
used to represent the downstream valley. Manning’s "n"
values were assigned to the channel and overbanks on the
basis of the HEC-2 analysis and field observations.
Discharge and stage hydrographs at six selected downstream
stations (river miles 0.0, 0.642, 1.248, 2.963, 3.912, and
4.833). The locations of these six cross sections are shown
on plates 6 and 7. These six were selected to characterize
the movement and attenuation of the dam-breach flood wave as
it progresses downstrean. '

The geometry input to define the downstream channel does
not include detailed bridge information. This study does
not attempt to determine if any downstream structures will
or will not fail during a dam~break at Wrights or
Messerschmidt Dams. If structures remain intact the peak
water surface elevation behind them could increase to stages
higher than estimated. However, considering the effects of
the high breach flows, most structures would be
significantly overtopped, therefore, backwater effects are
expected to be minimal at these structures.

5. RESULTS OF ANALYSIS

a. General. This section discusses results of the dam
failure analyses at Wrights and Messerschmidt Pond Dans.
Dam failure analyses were performed for Wrights Pond and two
cases at Messerschmidt Pond, as previously discussed in
paragraph 4a. For the failure analyses at Messerschmidt
Dam, this report presents results of the case which resulted
in higher flood levels.



The results presented for Messerschmidt Dam failure,
assume Wrights Dam fails subsequently as a result of the
upstream Messerschmidt failure. Wrights Pond Dam has been
redesigned for 1/2 PMF plus about one foot of freeboard.
With a full PMF outflow, before failure at Messerschmidt,
Wrights Pond Dam would be overtopped by only 1.3 feet, and
could remain intact until failure flows from the upstreanm
dam are experienced. This case is considered reasonable
with the recent design upgrade and work at Wrights Pond Dam.
An analysis was also performed assuming Wrights Dam had
failed before the upstream dam-breach, due to the lower
design level of Wrights. A discussion of this is presented
later in the report; however, plots and tables of the
results for this case were left out to avoid confusion.

b. Inflow Hydrograph. The peak inflow to Messerschmidt
Pond Dam resulting from a PMF storm event was 2,100 cfs. It
should be noted that this is an extremely rare event
resulting from 20 inches of rainfall in 24 hours. The peak
inflow to Wrights Pond Dam resulting from 65 percent PMF
storm event was 5,820 cfs. As a reference to the magnitude
of these events, the 100-year peak flow used in the Flood
Insurance Study was in the order of 1,000 cfs, at the two
dams. Plate 4 shows the adopted inflow hydrograph for
Messerschmidt, and plate 5 shows the adopted inflow
hydreograph for Wrights. These hydrographs were adopted from
the 1984 Moffit and Duffy analysis using the HEC-1 computer
progranm.

c. Reservoir Storage Capacity. Storage volumes for the
two reservoirs were obtained from the 1984 Moffit and Duffy
Hydrclogic and Hydraulic Analysis which are in agreement
with the curves presented in the Phase I Inspection Reports
for the two dams.

d. Spillway Hydraulic Capacity. Maximum hydraulic
capacity of the spillway at the top of Messerschmidt Pond

Dam is approximately 8,900 cfs, which includes flow over the

main and auxiliary spillways. Wrights Pond Dam has a *
maximum spillway capacity at the top of dam of 5,600 cfs.
Messerschmidt Dam appears to have sufficient spillway

capacity and adequate storage to pass the FMF storm event .
without overtopping the dam, whereas, Wrights appears to

have the capacity to pass approximately 65 percent of the

PMF storm event without overtopping. Peak discharges

without dam failure for Messerschmidt and Wrights are 8,925

and 5,600 cfs, respectively.

e. Breach Digcharge Hyvdrograph. Tables 3 and 4
summarize the peak discharge and downstream channel routing

results at selected cross sections, for Wrights and
Messerschmidt Pond Dams, respectively.
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TABLE 3
WRIGHTS POND DAM FAITLURE
DOWNSTREAM CHANNEL ROUTING RESULTS

1l

DAM-BREACH
L Peak
ge’| - Elevation
] ALt NGVD)-
Messerschmidt
Pond Dam
(0.0 mi.)
0.046
0.196
0.378
0.642
Wrights Pond 9,140 132.3 0 132.3 0
Dam (1.248)
1.259 9,140 128.7 0.5 127.3 1.4
1.369 8,885 127.2 0.5 126.3 0.9
Pond Hill 8,575 122.3 0.6 121.7 0.6
Road (1.619)
2.545 7,686 104.5 1.3 102.9 1.6
E Pond Meadow 7,660 86.7 1.4 85.6 1.1
Road (2.963)
Mares Hill 7,845 81.1 1.8 80.6 0.5
Road (3.681)
3.912 7,830 76.8 1.8 76.3 0.5
Main Street 7,800 57.5 1.9 57.4 .
(4.378)
4,520 7,795 42.8 1.9 49.5 0.3
Mill Pond 8,110 42 .7 2.1 42.7 0.0
(4.833)
Note: Prebreach flow elevations given are for the prebreach flow

without the dams failing.

* Includes inflow from downstream watersheds
** Time to peak measured from start of breach at Wrights Pond Danm
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MESSERSCHMIDT POND DAM FATILURE

TABLE 4

DOWNSTREAM CHANNEL ROUTING RESULTS

DAM-BREACH
ngf: pPeak
‘Discharge | "Elevation |
o(efs)%. | (£t NGVD) | =
Messerschmidt
Pond Dam 21,915 i82.8 0 182.8 0
(0.0 mi.)
0.04e6 21,915 170.1 0.8 164.4 5.7
0.19¢ 21,850 161.6 0.8 158.2 3.4
0.378 21,750 156.7 0.9 153.7 3.0
0.642 21,410 139.0 1.0 135.4 3.6
Wrights Pond 22,115 136.3 1.0 133.6 2.7
Dam (1.248)
1.259 22,115 131.8 1.4 129.3 2.5
1.369 22,000 128.9 1.4 127.5 1.4
Pond Hill 21,775 123.5 1.5 122.2 1.3
Road (1.619)
2.545 19,810 111.0 2.0 106.0 5.0
E Pond Meadow 19,775 90.5 2.2 87.4 3.1
Road (2.963)
Mares Hill 20,855 87.6 2.3 84.6 3.0
Road {3.681)
3.912 20,865 81.9 2.3 79.5 2.4
Main Street 20,800 60.6 2.4 59.2 1.4
(4.378)
4.520 20,780 52.6 2.4 51.0 1.6
Mill Pond 21,460 47 .8 2.6 45.7 2.1
(4.833) )
Note: Prebreach flow elevations glven are for the prebreach flow

without the dams failing.

* Includes inflow from downstream watersheds

*% Time to peak measured from start of breach at Messerschmidt Pond Dam
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(1) Wrights Pond. A failure at Wrights Pond Dam
resulted in a peak breach discharge of approximately 9,150 cfs.
The assumed water surface was at the top of the dam, elevation
132.3 feet NGVD when failure began, and the breach was modeled to
develop fully within one hour. Plates 8, 9, and 10 show the
prebreach and dam-breach flood profiles for the study area;
plates 11 and 12 show the breach discharge over a period of time
and breach flow depth over time for selected cross sections
throughout the reach. Plate 13 shows how the breach flood peak
discharge varies with distance downstream.

(2) Messerschmidt Pond. A failure at Messerschmidt Dam
resulted in a peak breach discharge of approximately 21,9200 cfs.
The water surface was at the top of the dam, elevation 182.8 feet
NGVD when failure began, and the breach was modeled to develop
fully within one hour. Plates 8, 9, and 10 show the prebreach
and dam-breach flood profiles for the study area; plates 14 and
15 show the breach discharge over a period of time and breach
flow depth over a period of time for selected cross sections
throughout the reach. Plate 16 shows how the breach flood peak
discharge varies with distance downstreamn.

6. DOWNSTREAM CHANNEL ROUTING

Plates 8, 9, and 10 show peak water surface profiles
resulting from the prebreach initial flow and failures at both
Wrights and Messerschmidt Pond Dams.

a. Wrights Pond Dam Failure Results. The peak dam breach
discharge computed by the DAMBRK computer program is 9,150 cfs.

This flow results in a stage increase of only about 1.5 feet over
the prebreach high flow just downstream of the dam. There is
very little attenuation as the flood wave is routed downstream
due to the high prebreach flow associated with the uncontrolled
spillway discharge and downstream watershed inflows. The peak
breach discharge attenuates to about 7,700 cfs at river mile
2.545 (about 1.3 miles downstream of Wrights). At river mile
3.681, the peak discharge would be about 7,845 cfs; however,
about 4,950 cfs would be the prefailure high flow, with about
2,900 cfs the dam failure flow contribution. Peak stages would
only be about 0.5 foot above the assumed prebreach high flows.
At areas below this peoint, the dam-breach flood would generally
cause less than a 0.5-foot rise in stages over prebreach stages.

b. Messerschmidt Pond Dam Failure Results. The resulting
peak breach discharge from failure at Messerschmidt is 21,900
cfs. The breach results in flood levels approximately six feet
higher than prebreach high flow conditions just downstream of the
dam. There is very little attenuation between Messerschmidt and
Wrights Pond dams. The breach flow at river mile 0.642 is about
three feet higher than the prebreach flow. The breach flow would
overtop Wrights Pond Dam by approximately four feet. The
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analysis considers Wrights Dam failing as a result of the
Messerschmidt failure. With a subseguent failure at Wrights Dam,
the peak breach flow at Wrights would increase to 22,100 cfs.
Again there is very little attenuation of the breach discharge,
having only attenuated to only 19,800 at river mile 2.454.

It should be noted that although the dam-breach flood shows
little increase over the assumed prebreach fleood levels, it is an
indication of the flooding that can be expected as a result of a
dambreak. It is again noted, that the assumed prebreach flecod
conditions are extremely rare conditions, and there would be
considerable flooding prior tec failure. These prebreach high
flows are due to uncontrolled spillway discharges at the dams,
along with downstream lateral inflows and not attributable to dam
failures.

Similar to the Wrights Dam failure model, there is little
attenuation through the reach. At river mile 3.681 the peak
discharge would be abocut 20,850 cfs; however, about 6,200 cfs
would be the prefailure high flow, with about 14,650 cfs the dam
fajilure flow contribution. Peak stages would be about 3.0 feet
above the assumed prebreach high floodflow. At river mile 4.378,
the dam-breach flood would be about 1.4 feet above the prebreach
flow.

c. Downstream Boundary. The dam-bhreach flood computer
analysis was terminated at Mill Pond. The Mill Pond Dam is
located 5,626 river miles downstream of Messerschmidt Pond. It
is a run-of-the-river type dam with a 68-foot long spillway at a
crest elevation of 35.0 feet NGVD. The right embankment is
composed of a controlled overtopping section at top of the dam.
It is 101 feet in length and has a top elevation cof 38.3 feet
NGVD. The prebreach high flows would significantly overtop Mill
Pond Dam even without upstream dam failures.

In the event of a major dam-break at Messerschmidt or Wrights
Pond dams under full pool conditions, the dam could be seriously
damaged or fail. The intent of this study is not to determine
if, or when, Mill Pond Dam would fail. The adopted dam-breach
conditions assume that this dam remains; however, as a
sensitivity test, it was assumed that Mill Pond Dam was breached.
Even with a failure at Mill Pond Dam prior to Wright’s and
Messerschmidt’s peak failure flows arriving, the actual peak pool
at Mill Pond could rise above the spillway crest elevation until
the failure occurred. The water level could get several feet
above top of the dam before it fails; therefore, the worst case
scenario (assuming Mill Pond Dam does not fail) was used in the
final results presented in the tables and various plots to get an
indication of the potential levels and inundation that could
occur.
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7. INUNDATION MAPPING

The limits of inundation were computed by routing the breach
discharge hydrograph through the downstream valley cross sections
and delineating the resulting maximum stages on the base map.
The base map used is based on an enlarged 10-foot contour
interval 1:24,000 scale USGS guadrangle and, therefore,
inundation limits shown on plates 6 and 7 are only approximate.
Locations of the six selected downstream stations (river miles
0.0, 0.642, 1.248, 2.963, 3.912, and 4.833) are graphically
illustrated on plates 6 and 7. Although any structures shown
within these limits were assumed to be inundated, certain
structures may be excluded as a result of local conditions and
elevations.

8. DISCUSSION

The dam-break analyses for Messerschmidt and Wrights Pond
Dams were based on engineering application of certain laws of
physics, considering the physical characteristics of the project
and downstream channel and conditions of failure. Due to the
highly unpredictable nature of a dam-break and the ensuing
sequence of events, the results of this study should not be
viewed as exact but only as an approximate guantification of the
dam-break flood potential. For purposes of analysis, downstream
conditions are assumed to remain constant, and no allowance is
made for possible enlargement or relocation of the river channel
due to scour or the temporary damming effect, all of which could
affect, to some extent, the resulting magnitude and timing of
flooding downstream.

The results of a dam failure, at either dam, could be
catastrophic at areas downstream of the dam. However, for the
adopted prebreach flows, due to uncontreolled spillway discharges
and downstream inflows associated with these rare events, channel
capacities would have been exceeded and flooding would have
occurred prior to a dam-breach at the two dams. As noted above,
for dam-breaks at the two dams, there is minimal attenuation in
peak flows downstream of the dam due to the high prebreach flows
and downstream watershed lateral inflows and limited available
flood plain storage.

Due to the extremely high and rare adopted prebreach flows,
the resulting dam-breach floods show little increase over the
prebreach flood levels. It should be noted that a dam failure
occurring during a more freguent (less severe) event would result
in a more prominent rise over prebreach floeod levels. However,
the peak breach levels and flooded areas would be less than the
adopted results.

15



The results presented for Messerschmidt Pond Dam failure,
assume Wrights Pond Dam fails subsequently as a result of the
upstream Messerschmidt failure. Analysis was also performed
assuming Wrights Dam had failed before the upstream dam-breach,
due to the lower design level of the Wrights spillway. This
analysis resulted in breach flood levels generally within one
foot of the adopted breach conditions. In general, the storage
behind Wrights Pond is not that significant when added to
prebreach flows and failure flows at Messerschmidt Dan,
therefore, resulting in only a slight increase in flow and stage
due to the additional volume of water at Wrights Pond.

The dambreak analyses ended at Mill Pond, which is located
about five miles downstream of Messerschmidt Pond. The State of
Connecticut’s criteria for ending dam breach analyses, is to
compute the water surface elevations downstream of the dams until
the breach water surface elevations are within 1.5 feet of the
prebreach water surface elevations. Wrights dam failure flows
are within 1.5 feet, approximately 1.5 miles downstream of
Wrights Pond (about halfway between Wrights and Mill Pond).
There is no increase in breach water surface elevaticn over the
prebreach elevation at Mill Pond. Messerschmidt dam failure ‘
water surface elevation is within the 1.5-foot criteria at areas
upstream of Mill Pond, and within 2.1 feet at Mill Pond because
of local hydraulic conditions. Based on these results, it is
recommended that no further downstream study is necessary.

The results of dam-break sensitivity analysis, of the major
variables used in the model, such as breach width, duration of
breach, and breach side slopes, indicate no significant change in
results of peak flows in the downstream valley.
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MESSERSCHMIDT FAILURE - Combined Flow Depth Hydrogrophs

For River Valley

25¢
g ..................................................
T
-
[uly ~
[ A A U S S
= B
Bt' 1 e b ey b e b Ly
0} 2 4+ [ 8 i@
Tme ¢r)
X-Secticn @ @~ ~--- X-Section B542
MESSERSCHMIDT FAILURE - Combined Flow Depth Hydrogrophs
For River Vallay
25F - -
2 | |
P =
’% (] TR ____,....—f" ...... L LT __‘_'——~ .....
; /o z o :
P__—/ : :
5:_ ................... .............................
aL...r..,,il...|.,.l_i....|.--zl...,i....l....l....
B [ 4 6 a 168
Time )
¥~Section 1248 ———— X-Section 2963 —--—- ¥~Section 3912

—— X-Section 4833

Note Start of falure at hour 3

PLATE 15



icfs)

Discharge

{cf=)

Discharge

MESSERSCHMIDT

==nnlo|

FAIURE - Flood Discharge Surmmary

Poak Water Flow

192X+
12008 |

57 1%l

=
-
r

B5 2.8
Cross—Saection  (mi)
JDischarge Peak Flow
— =—— Prg=Breach Flow

MESSERSCHMIDT FAILURE

Pook Water Flow

[==0 035!

14

— Flood Jischorge Summary

TTTT TV

N SN S e, o L o

100

ol bt et * o bl C ekt it et bt .

23 3

Craoss-3ection
Dischorga Peak Flow

— —— Pre-Breach Flow

35
{md

PLATE 16



